5.  This might be compared to a car rolling down a hill.

The rate at which it comes down the hill depends on how
steep the hill is (gadient) and how easy the car is to
move (mobility),  A similar reasoning applies when the
excess carriers are holes.

6.  Presence of excess carriers increases the recombination
rate in a semiconductor material.  Eventually, the
excess carriers disappear by recombination.  The length
of time required for the excess carriers to disappear by
recombination is called the Lifetime of the excess
carriers.

7.  We have seen that two distinct things occur when excess
minority carriers are injected into a material.  The
carriers diffuse and they recombine with the opposite-
type carriers.  Consider these two occurrences simulta-
neously.  Imagine, again a high concentration of free
electrons injected at one end of a P-type semiconductor
bar.  The electrons diffuse toward the other end of the
bar and, at the same time, recombine with holes.  As
they move along the length of the bar, more and more of
them disapper by recombination.  Eventually, all of the
excess electrons will disappear, but in the meantime
they have moved along the bar; the distance the
electrons move before they disappear is called the
diffusion length of minority carriers.  If excess holes
are injected into an N-type material, the holes will
undergo the same sort of process as free electrons.

8.  You can see that the diffusion length of minority
carriers in a material depends on how fast the carriers
move and on how long they move before disappearing; that
is, diffusion length depends on mobility and lifetime.

VII. Formation and behavior of the PN junction

A.  It has been brought out in the information sheet, "Intro-
duction to Semiconductors," that when a voltage is applied
to a semiconductor, current flow is brought about as a
result of holes moving toward the negative terminal and
electrons moving toward the positive terminal (see figure
16).
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